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INTRODUCTION
The term "innovation platform" is defined as an approach that systematically facilitates external actors' innovation with purpose to develop solutions to platform owners' own problems and needs [1] . In this research, the platform owner refers to a city. Fostering innovation is one of the most important objectives of any city and region and also an integral part of Smart City and urban development research. Smart Cities refer territories with high capacity for learning and innovation, which is built-in the creativity of their population, their institutions of knowledge creation, and their digital infrastructure for communication and knowledge management [2] . Innovation intermediaries and platforms have a central role in many cities and regions in this process. This empirical study explores the central issues in developing a concept for an open innovation platform for a city's needs. First, it reviews and discusses the literature on innovation intermediaries and platforms. Next, it explains the method used in this study. After that, describes the empirical findings dealing with central issues in building an open service innovation platform for a city's needs. Then, it draws the final conclusions.
INNOVATION INTERMEDIARIES AND PLATFORMS
The concept of "innovation intermediary" is used in the scientific literature and defined by several authors. Closely related term "innovation platform" is widely used by practitioners, particularly in public government, like EU, cities and regional bodies. Despite the frequent use this term in various contexts, its meaning remains rather vague. Next, both these concepts are discussed more closely based on the existing literature.
Innovation intermediaries and platforms are needed because the systemic setting for innovation runs only with the necessary intermediaries in place that make interactions and matching of partners possible [3] . They help to minimise asymmetric information between actors related to innovation on the market [cf. 4] . In many cases, innovation intermediaries have become a public priority to support especially resource-limited SMEs. For example, SMEs often face great barriers to participate in EU's R&D-programmes, such as administrative, financial, internal, and external barriers [5] . Innovation intermediaries are often strongly publicly funded and have non-profit structure. However, there are some examples of innovation intermediaries which have a commercial structure and operate on the basis of reward fees t they receive for exchange deals between knowledge and technology supplier and customers [3] . Both innovation intermediaries and platforms typically utilize the ideas of open innovation [6] , innovation networks [7] , public private partnership [8] , and technology transfer [9] .
Innovation intermediaries
What are innovation intermediaries? The innovative ideas and solutions to the problems of government and city halls can be provided both internally and externally through collaboration with public and other organizations [10] . This external knowledge space can be supported by public open innovation (POI) intermediaries [11] . An intermediary is a third party, a firm or a person that acts as a mediator and offers intermediation services between two other parties. Intermediaries may be private organizations, individuals, experts or advisors in the form of retailers, distributors, wholesalers, platforms, media companies, agencies and financial institutions [12, 13] . According to Bakici et al. [11] , intermediaries of innovation include (a) intermediaries, (b) knowledge brokers, and (c) innovation intermediaries, and they (ibid.) define them as follows. An intermediary is a third party, a firm or a person that acts as a mediator and offers intermediation services between two other parties [14, 15, 16, 17, 18, 19] . A knowledge broker is an organisation that spans multiple markets and technology domains and innovates by brokering knowledge from where it is known to where it is not (Hargadon, 1998 [20, 21, 22, 23, 24] . An innovation intermediary is an organisation that acts as an agent or broker in any aspect of the innovation process between two or more parties [25, 13, 26, 27, 28, 29, 30] .
What do innovation intermediaries do?
Bakikici et al. [11] describe the function and role of public innovation intermediaries. A public innovation intermediary is positioned between a city and public/private organizations to enhance their innovation collaboration and innovativeness of the city in general. The collaboration makes it possible to accomplish objectives that neither entity is able to achieve alone. Public innovation intermediaries have a significant role as the key enabler in the innovation strategy of city halls. They build networks of organisations and then attract all the project ideas from these networks. City halls are at a distance from latest technologies, developments and innovative ideas, as well as the demands for new services and products. Innovation intermediaries reduce the cognitive distance through bridging various actors. They collaborate with other public and private organisations, citizens and universities to promote innovation and economic development based on a range of sectors. They also do grass root innovation project and program execution. Often the projects involve SMEs and star-ups.
What is important for success of innovation intermediaries? According to Katzy et al. [3] , innovation intermediaries have three strategic capabilities. They are matchmaking and innovation process design, management of collaborative projects, as well as project valuation and portfolio management. Innovation process management includes commercial broker services, network facilitation services, broker services, and collaboration services. Matchmaking capabilities relate to different stages of innovation process. Early stage involves business plan competitions, university collaboration, and research institutes. Development stage involves science parks, living labs, and commercial incubators. The late stage involves open innovation platforms, counselling firms and scouting, and corporate venture capital. Project valuation and portfolio management draws on the fact that the likelihood of finding matching partners for the initiation of a new innovation collaboration project increases with the number of available partners in the network. Thus, innovation intermediaries aim at cumulating the critical mass of concurrent projects to enable building up innovation networks.
Innovation platforms
The meaning of the concepts of "innovation intermediaries" and "innovation platforms" are very close to each other. The function of innovation platforms are based on the fact that networks are lociplatforms -of innovation since collaboration favours the access to a broad set of complementary technological competencies and becomes an opportunity to recombine existing resources held by individual firms into new knowledge [31] . Indeed innovation platforms utilise the basic advantage of networks. Through networks an actor may have an access to resources which it does not possess internally [32] . In the case of innovation, knowledge and capabilities are the most important resources. Thus, innovation networks [7, 33] are all about knowledge creation and governance for economic value through interaction in networks.
Patrucco [31] describes the evolutionary phases of institutional change in the organization of knowledge and innovation in automotive industry, moving from isolated in-house innovation into innovation platform. (1) The firm, 1970s. The organization mode is characterized by vertical integration of production, internal accumulation of R&D, internal accumulation of capabilities in the design, internal accumulation of capabilities in technology design. Innovation took place in isolation. (2) The centralized network, 1980s. The organization mode is based on outsourcing of components production, central coordination of suppliers by the focal actor in the network, exclusive supply from small suppliers to the focal actor. Innovation had ex-ante and top-down nature, and it was undertaken by the focal actor, in other words the central actor of the network. (3) Decomposed organization, 1990s. In this stage, the organization mode draws on suppliers benefit from economies of specialization and learning, first-tier suppliers emerge as innovators at the local and international levels, outsourcing of components production, outsourcing of design in both components and modules, modular product and system architecture design. Innovation is based on outsourcing of R&D and design as well as bottom-up (suppliers driven) innovative process. (4) The innovation platform, 2001-. The organization mode is based on in-sourcing of innovative and value adding activities, acquisition of external resources built in phase 3, vertical cooperation between the focal actor and its suppliers, horizontal cooperation between the focal actor and its suppliers, horizontal cooperation between the focal actor and its suppliers, internal to the focal actor product and system architecture design. Innovation includes integration of top-down and bottom-up processes, as well as co-design and co-innovation [31] .
The literature includes a handful of definitions for an innovation platforms or platform organizations in general. Ciborra (1996 [34] ) compared and found similarities between a technological platform in computers with certain type organizational structure and dynamics he found in a business organization. The organization was an Italian computer manufacturer Olivetti. He (ibid. [34] ) called their way to organize themselves as "organization as a platform". In this "organization as a platform", the single components of the organizational platform represent the well-known organizational arrangements: departments, functions, divisions, etc. The integration of the different components is flexible and cannot be read by the official organizational chart alone. Depending upon the case, functions like R&D, which are repositories of generic competencies, can be recombined towards the goal of the moment (market driven applications, firmware, data communications, etc.). Operations are shaped simultaneously to serve the new markets. Integration deals also with the units and organizations outside the boundaries of the company.
European Commission [35] refers to "technology platforms" in its common research agenda. European Comissions's report lacks a clear definition of a "technology platform" but interestingly, its characterization of these terms seem not to refer merely to a technical solution, but rather to a means of facilitating emergence and effectiveness of multi-stakeholder innovation networks. According to EU [35] ,"the key objective of "Technology Platforms" which are uniting stakeholders around a common vision and approach for the development of the technologies concerned.." Moreover, European technology platforms are supposed to provide a means to foster effective public-private partnerships involving as appropriate public research, industry, financial institutions, users, regulatory authorities and policy-makers. Technology platforms provide important forums in which stakeholders can formulate their views and provide policy-makers with advice on ways to develop coherent and effective policies and programmes to tackle the challenges in the technological areas concerned. Also, the participation of SMEs is emphasized.
Consoli and Patrucco [36] define "innovation platforms" as systemic infrastructures for the organization and coordination of distributed innovation processes that feature high degrees of complexity. The creation of an innovation platform consists in the design and establishment of architectures for interorganizational coordination of information and knowledge, and the extent of exchange across organizations. The design of an innovation platform determines ex-ante but evaluates (and eventually adapts) ex-post the creation and the use of knowledge. Later, Patrucco [31] defines innovation platforms as directed networks, that is networks where interactions do not emerge and evolve spontaneously, such as in traditional clusters and districts, but where key nodes have a driving effect on the behaviours of the other actors and shape the evolution of the system and its aggregate performance. They are characterized as organizational innovations themselves and knowledge governance form and appear as the result of complex systems dynamics (ibid. [31] ).
In the Smart Cities development context, "innovation platforms" are also called as "participation platforms" referring to something in which governments, businesses and citizens can communicate and work together, and track the evolution of the city. They are typically driven by local municipalities on behalf of platform users. They reflect the full range of city actors including individuals, civil society groups, small businesses in the retail service, and manufacturing sectors and larger businesses established in the city [37] .
Ojasalo [1, 38] empirically examined open innovation and innovation networks in Smart Cities and defines "innovation platform" as an approach that systematically facilitates external actors' innovation with purpose to develop solutions to platform owners' own problems and needs. It is an approach for attracting, facilitating, and orchestrating other organizations' innovation to solve platform owners' problems. It is primarily a way to organize, rather than a virtual or physical space, even though they may be means used to facilitate the innovation of external organizations.
Both Consoli and Patrucco [36] as well as Ojasalo [1, 38] emphasized that innovation platforms are not technological platforms, but rather strategic approaches to build, organize and enhance innovation networks. According to Consoli and Patrucco [36, p. 702 ], "The notion of innovation platforms elaborated here differs from that of technological platform. The latter accounts for ICT-based innovations like virtual networks, and the associated infrastructures, and interfaces and standards [39] . Technology platforms facilitate interoperability and coordination between different firms and technologies in the context of hightech industries [see i.e. 40] as well as scientific clusters [41] . Innovation platforms are strategic organizational vehicles for coordinating specialized agents. ICTs and virtual networks are thus instrumental and yet subsidiary elements. Common to both technology and innovation platforms is the notion of directed and coordinated organization as opposed to 'spontaneous' organization typical of market processes."
METHOD
The present empirical findings are based on a study in progress. The research method is qualitative based on in-depth interviews [42] . The data of this article includes 24 in-depth interviews. The interviews were audio recorded. The interviewees also had a chance to make drawings during the interviews. The drawings were photographed, collected, and interpreted in the analysis. The informants of the in-depth interview come from Finland (19), Spain (1), Netherlands (2), and China (3). The interviews were audio recorded and transcribed for later analysis. The informants were selected based on their expertise or experience in innovation in cities, public procurement, Living Labs, or other type of innovation intermediaries in the city context. In interviewees include persons from city administration, private companies, 3 rd sector organizations, innovation intermediaries, as well as researchers. Interviewees selected from city administration have experience or expertise on innovation, urban development, and collaboration with private/3 rd sector organizations. Interviewees selected from private sector have experience or expertise on collaboration with cities. Interviewees selected from 3 rd sector have experience or expertise on collaboration with cities. Interviewees from innovation intermediaries have experience or expertise on Living Labs or facilitation of collaborative innovation networks. Researchers are academic who have examined innovation intermediaries or urban development. Interview took around 1-3 hours. In addition in-depth interviews, the data of this article includes material from co-creative workshop addressing innovation collaboration between cities and private companies/3 rd sector organizations. The data of the workshops includes transcriptions of selected parts of the workshops, notes, photos on written and drawn material during the workshops, as well as written summaries of the main conclusions of the workshops. The data were analysed by open coding and selective coding, in terms of the grounded theory method [43] .
BUILDING AN OPEN SERVICE INNOVATION PLATFORM FOR A CITY'S NEEDS -EMPIRICAL FINDINGS ON CENTRAL ISSUES
Next, based on the current ongoing empirical study, a number of central factors in building an open innovation platform for a city's needs are introduced. The results are preliminary, since the data collection and analysis are on progress when writing this report. The results are shown in Figure 1 .
Scope? How general or specific is the scope of the innovation platform?
Actors involved in the activity of an innovation platform include companies, 3rd sector organizations, research institutes, and citizens. Some innovation platforms have a broad scope. They address any need, problem or opportunity of the city, such as health care, real estate, culture, energy, traffic, etc.. In such a case, the platform needs to attract actors to the platforms, which have a broader interest to develop the city. Or, the innovation platform needs to attract a large number of actors with different specific interests. An innovation platform may also have a very specific scope. For example, it may aim at developing a certain part of the city, or a certain application area such as lightning or development of roof top solutions. In such case, the platform needs to attract actors who are interested in this particular topic.
Figure 1. Central factors in building an open innovation platform for a city's needs
How to find committed central partners to join to the activity of the innovation platform? One of the most crucial challenges is to find central partners to join to the platform who are truly committed to the activity. Without committed central actors the platform is likely to fail in its main strategic objectives. The actors should have a genuine interest towards developing the city and they should also benefit themselves from participating in the activity of the platform. Finding suitable organizations and individuals may be a challenge, since the central actors are required to sacrifice their time, knowledge, and other resources to participate in the activity of the platform. The city is often the most central actor, since the activity aims at developing innovations for its needs of the city. However, other committed central actors are needed as well.
Who holds the power at the innovation platform? Once the innovation platform aims at developing solutions to the needs of a city, typically the city also has the biggest power. Even if the city was an "equal" partner among the owners, it holds more power than others. This is because it usually offers funding and other resources for operative costs of the platform as well as individual innovation projects. Our data indicates that cities prefer to hold the biggest power in an innovation platform to make sure that its activity serves its purposes.
What is the relationship between the innovation platform and the decision making processes of the city? This study identifies several options how the innovation platform may relate to the city administration and its decision making processes (Ojasalo 2015b ). It may be subordinated to the central administration (mayor), certain city department, or externalized. If the city has several innovation platforms which are subordinated to different departments, an important question is how to achieve synergies between them. The activity of the innovation platform is also strongly affected by the city's decision making processes. Since the decision making processes have different nature in the public sector than in private companies, the platform is likely get involved with solving problems caused by different cultures and practices.
How is the operation of the innovation platform funded? What is the business model?
The initial investment to the innovation platform comes from the city and possibly from several central actors.
Most importantly, a solid business model is required to ensure the daily operation of the platform. Examples, of income sources include the city's budget, public research/development/innovation (R&D&I) funding instruments, annual fees from actors, project specific fees, etc. Annual fees may be low or high, and their level may be dependent on the size and nature of the actor. For example, bigger companies pay more that SMEs and start-ups. The project specific fee may be %-share of the project budget. If the funding of the of the platform is strongly based on the public R&D&I-funding instruments, such as national public innovation funding or European H2020, this involves the risk that the strategic focus of the innovation platform gets lost. The platform enhances innovation projects which get easily public funding, rather than those which would be most important for the development of the city. The relative portions of different income streams greatly affect the operation of the platform. Different funding sources require different expertise of the platform's personnel both when acquiring the funding as well as during the project execution. If certain important funding stream suddenly terminates, this may require major changes at the operation and personnel of platform. Indeed, it is usually very important that the innovation platform has a broad knowledge of various R&D&I-funding sources and instruments, and also the capability to assist different actors to use them at grass-root level.
How open is the innovation platform?
A natural goal of any publicly funded innovation platform is to be open to companies, 3 rd sector organizations, research institutes, and citizens. Indeed, using public funds stealth or funding a limited group of actors would be in contradiction with democratic and equal opportunity principles. How is the daily operation of the innovation platform organized? Who? How? In this study, the number of the personnel working for innovation platforms varied from few to few dozens. They take care of the daily operation. Innovation platforms are usually separated from the city administration as an own legal entity, even though they are close connected to the city. Even though the number of persons working for the platform organization is limited, there may be a large number of people working for the projects initiated and administrated by the platform. The projects often have their own budgets and actors, which are separated from the platform's budget.
How active is the activity of the innovation platform?
The volume and of level of activity reflects the success of the innovation platform. The natural goal of any platform is to gain from network effects and increase the number of actors and innovation projects. The more the platform attract participants, the more attractive it becomes. A reason for a rapid decrease of activity or even disbanding the platform may follow changes made in public R&D&I-funding instruments or innovation policies.
The actual innovation development is carried out in individual innovation projects. Each project has its own life cycle, goal, actors, funding, budget, management, etc. Thus, the way how projects function and achieve their goals is crucial for the innovation platform. How are innovation projects ideated and initiated? Innovation ideas may arouse in several ways. The idea may come from central actors of the innovation platform, citizens, experience of other cities home and abroad, companies, 3 rd sector organizations, media, marketplace, etc. The role of an innovation platform is to actively search for new ideas and facilitate their further development in networked collaboration. This is affected by how easy it is to introduce a new innovation idea at the platform? Even though innovation platforms aim at making it easy, several obstacles may be in the way. Hurdles may be cause by lack of resources, lack of competence, bureaucracy, legal issues, opportunism, internal competition of actors, etc. How are the project consortia composed? Innovation platforms are all about utilization of networks. Thus, the way how project consortia -innovation networks-are composed has a key role for the success of the innovation platform. Inferior communication, "inside clubs", legislative restrictions, etc. may constitute a considerable risk in this respects.
How fast is the decision making at the innovation platform? Innovation platforms bridge very different kinds of actors for collaborative innovation. Different actors have different relation to the use of time. Some actors such as companies, particularly SMEs and start-ups, operate under circumstances which require fast action and urgency. Often this is cause by the market conditions, competition, and scarce of resources. Public sector, city administration as wells as academic research institutions tend to move slower in their decision making. Thus, the ability to establish collaboration between actors who have different requirements for time management and urgency is important for the operation of an innovation platform.
How are the new innovations implemented in the city? This research addresses innovation platforms aiming at stimulating and enhancing innovation for the needs of cities. Indeed, all the work should eventually result in solutions that solve the city's problems and yield revenues and profits to companies involved. Thus, successful implementation of innovations is extremely important to the platforms. However, the main focus of an innovation platform is in the pre-commercial phase. Implementation belongs to the commercial phase. Thus, an innovation platform needs to define to which extent and how it possibly contributes to the implementation phase. Successful implementation is in the interest of the platform, but it has to define its role in this respect.
Scalability of innovations within the city, between cities, internationally? Both the cities as well as companies and 3 rd sector organizations want to scale up an innovations if they turn out to be functional. The city wants to implement such an innovation in different context within the city, for example in different parts of the city or in different departments. Similarly, companies wish to increase their business and 3 rd sector organizations spread out their ideas. If a certain innovation turns out to be successful in one city, this functions as favourable reference and increases the chances to scale it up to other cities home and abroad. Thus, innovation platform should already in the development phase foster the scalability. This may happen, for example by involving actors through its networks who can give input for drivers of scalability. Moreover, the innovation platform needs to decide on its potential involvement in scaling efforts of innovations in the commercial phase. Such efforts may include further development of an existing solution or its adapting into different user contexts.
Collaboration with other innovation platforms? Collaboration with other innovation platforms at the same region, country or abroad is a central aspect of the operation. Often, public R&D&I-funding instrument require certain composition of actors. For example, it is required that a project consortium includes participants from three different cities or three different EU-member states. Innovation platforms in different places collaborate with each other to bridge their actors together. Moreover, collaboration between innovation platforms helps in technology transfer, adaptation of new ideas, as well as scaling up and adapting innovations into local conditions. Innovation platforms collaborate but sometimes they also compete against each other. This happens typically when applying public funding in an open call, or when trying to attract new important partners to the platform's activity and network. Thus, an innovation platform needs to be able to manage a network which includes actors whose role varies from collaborator to competitor and vice versa.
CONCLUSIONS
The purpose of this paper was to increase knowledge of central issues in building a concept for an open innovation platform for a city's needs. It identified a number of relevant factors that need to be considered when planning and developing a concept for an open service innovation platform for a city's needs. The nature of the innovation platform is affected by the various choices made in respect of these factors.
